Introduction
The Pellice Valley is part of the Cottian Alps, the central sector of the Italian Western Alps. It is about 20 km in length and borders with the French Queyras region to the west, the Germanasca Valley to the north and the Po Valley to the south. The Pellice Valley is characterized by a composite stack of both oceanic and continental crust units. In the upper part of the valley, where the Pellice river is north-south oriented, the Monviso Unit (Lombardo et al., 1978; Schwartz et al., 2000) , one of the largest remnants of the Mesozoic Tethyan oceanic crust and mantle in the Western Alps, crops out. It is tectonically superposed on a unit of Mesozoic carbonate metasediments overlying the Dora Maira Unit (Vialon, 1966; Sandrone et al., 1993) .
The latter is a slice of the Paleozoic crust of the European continental margin involved in the Alpine accretionary complex (Polino et al., 1990) . The Monviso Unit is tectonically overlain by a Mesozoic succession of Tethyan Ocean origin (the "Schistes Lustrès" of Alpine geological literature; Lemoine and Tricart, 1986; Lagabrielle and Polino, 1988) .
The geology of the Pellice Valley was first mapped at the end of the 19 th century (Novarese, 1896) and is shown in the Pinerolo sheet of the Geological Map of Italy at 1:100,000 scale (Mattirolo et al., 1913) . This map, encompassing the northern part of the Cottian Alps, is not only an historical document but still gives a complete representation of the litostratigraphic features of the area. Modern geological maps of the Pellice Valley are given only on a smaller scale in Sheet 1 of the 1:500,000 Structural Model of Italy (Bigi et al, 1990 ) and in the geological Sheet 35 "Gap" of the 1:250,000 map of France (Kerckhove et al., 1979) , whereas geological maps at larger scales with more detailed structural and lithostratigraphic information, cover only part of the upper Pellice Valley (Lagabrielle and Polino, 1987; Tricart et al., 2003) . Structural sketches of the mapped area are shown in Vialon (1966) , Zanella and Tissoni (1973), Dal Piaz et al. (1978) , Sandrone et al. (1993) , Lagabrielle (1994) and Lardeaux et al. (2006) .
The aim of the map presented here is to fill the gap of modern geological maps in the Cottian Alps, by giving new and updated information about the lithological, structural and morphological setting of the Pellice Valley area.
Methodology
The map at 1:25,000 scale covers an area of roughly 60 Km 2 that was originally mapped at the 1:10,000 scale. Both the original data and map are represented on a vector topographic map (Carta Tecnica Regionale -vector_50 series; authorization n.15/2010) and stored in a GIS database (Coordinate System WGS 1984 UTM Zone 32N) . The overall dataset includes i) lithological and petrological data collected in three Master's Degree theses (Arduino,1986; Brasher, 1985; Rattalino, 1985) , ii) new lithological and structural field information, and iii) new remotely sensed morpho-structural features. The four units distinguished in the map correspond to tectono-stratigraphic units and were classified by the application of tectono-stratigraphic concepts. A tectono-stratigraphic unit is defined as "a rock volume delimited by tectonic boundaries showing a peculiar stratigraphy and/or metamorphic overprint and/or structural arrangement, distinct from the adjoining tectono-stratigraphic units" (Dela Pierre et al., 1997) . The interpretation of structural data was based on geometrical analysis (equal-area lower-hemisphere stereographic projections) of the main foliation (principal Surface -Sp) recognizable in rock masses: the Sp allows correlating structural elements and supports the objective identification of those structural elements that were generated before (pre-Sp) or after (post-Sp) in each unit. Two generations of faults were distinguished: syn-metamorphic (ductile) faults (i.e. tectonic contacts), characterized by mylonites indicating intracrystalline plastic deformation, and post-metamorphic (brittle) faults, which are characterized by cataclasites. The morpho-structural analysis was performed by photointerpretation of multitemporal aerial images (1954 black and white 1:55,000-scale photos of the Italian Military Geographic Institute, and 2000 colour 1:25,000-scale photos of the Regione Piemonte). The final map layout, built by a vector graphic editor, includes the raster of the map (GIS-layout), three representative cross-sections, a tectonic sketch map and a geomorphological sketch map.
Lithostratigraphy
The map includes four units that, from bottom (east) to top (west), correspond to the Dora Maira Unit (DM), the Giulian-Sea Bianca Unit (GS), the Monviso Unit (MO) and the Bucie-Seilliere Unit (BS). Before the description of the different lithostratigraphic and metamorphic features, a short overview of each unit is given in the following.
•
The Dora-Maira, one of the "Internal Crystalline Massifs" derived from the European palaeomargin (Vialon, 1966; Michard, 1967; Sandrone et al., 1993) , has been formalized as a tectono-metamorphic 
The Giulian-Sea Bianca Unit is a succession of carbonate metasediments, tectonically interposed between the DM and the MO Units, and named "Giulian-Sea Bianca" referring to the two localities limiting its extension to the south (Punta Sea Bianca; Figure 1a ) and to the north (Colle Giulian; Figure   1c ). It thickens southward in the Po and the Varaita valleys, where it is assumed to be of Triassic to Liassic age and interpreted as a pre-ophiolitic basal complex (Piemonte external Units; Elter, 1971; Dal Piaz et al., 1978) possibly deposited on the southern DM Unit (Michard, 1967) . Bearth, 1967) and consists of serpentinites, gabbro-and basalt-deriving metabasites, and of slivers of their metasedimentary cover. It is also indicated as "Monviso Ophiolitic Complex" because of the different stratigraphic (Lombardo et al, 1978) and metamorphic (Schwartz et al., 2000) imbricated sub-units which characterize its inner structure.
• The Bucie-Seilliere Unit belongs to the blueschist/greenschist facies Piemonte Units (Combin Zone: Bearth, 1967; Dal Piaz, 1974) and is a carbonate metasedimentary succession of supposed Oxfordian-Kimmeridgian to Late Cretaceous age (Lemoine and Tricart, 1986) which tectonically overlies the MO Unit. It is here named "Bucie-Seilliere" as this refers to the two localities that bound to the south (Colle Seilliere; Figure 1b ) and to the north (Bric Bucie; Figure 1c 
The Dora-Maira Unit
The The Paleozoic metagranitoids intruding the polymetamorphic basement are medium-to coarse-grained orthogneisses (Dg) and subordinate fine-grained leucocratic gneiss (Grange della Gianna). Close to the tectonic contact with the overlying GS Unit, the augen texture is poorly preserved and the orthogneisses are partly transformed into fine-grained mylonitic gneisses.
The Mesozoic cover is preserved in discontinuous slices occurring along the tectonic contact between the GS and DM Units (south of the Eyssard locality, Colle Giulian, Burfaran, Alpe La Rossa, Grange della Gianna).
The cover rocks (Dq) consist of up to 5-10 m thick paragneiss and quartzite with decimeter-sized levels of yellowish marble and carbonate micaschist. The quartzite marks the contact with the basement rocks and the Mesozoic succession is, on the whole, similar to the Early Triassic basal part of successions overlying the Paleozoic rocks in the northern sector of the DM (Cadoppi and Tallone, 1992).
The Giulian-Sea Bianca Unit
The GS Unit is a 600 to 900 meter thick metasedimentary carbonate-rich succession interposed between the DM and MO Units. It mainly consists of medium-grained calcschists (Gc), that can be considered homogeneous at the map scale despite their continuous variations from carbonate-poor-to carbonate-rich micaschists and greyish fine-grained micaceous marbles. This alternation is, for instance, well exposed in 
The Monviso Unit
The MO Unit is well exposed along the mountain ridge dividing the upper Pellice Valley to the west from the Ghicciard River valley to the east; it mainly consists of serpentinites and metabasites, with minor bodies of metagabbros.
Serpentinites
Medium-grained antigorite serpentinite and fine-grained antigorite-schist ( whereas rodingitized pegmatitic metagabbros, with centimeter-sized porphyroclasts of re-equilibrated magmatic clinopyroxene are preserved near the Rocca Nera and the Passo Dar Loup.
Metagabbros
Two types of metaintrusives were found in the mapped area, both as meter-to decameter-sized bodies in the serpentinites and as independent bodies: Mg-Al metagabbros and Fe-metagabbros. The medium- serpentinites are well-exposed within the calcschists. In this area the calcschist succession is characterized by decimeter-sized layers of yellowish marbles (Figure 2a ) and by decimeter-to meter-sized coarse-grained layers of gabbroic meta-sandstones ( Figure 2b) . The latter consist of omphacite clasts in a Mg-chlorite matrix, with subordinate zoisite, clinozoisite, actinolite and rutile. Taking into account the Middle Jurassic age of the ophiolite rocks, the metasediments are considered of Late Jurassic to Early Cretaceous age.
The Bucie-Seilliere Unit
The metasedimentary succession tectonically superposed on the MO Unit (the BS Unit), crops out along the western slope of the upper Pellice Valley and mainly consists of fine-grained calcschists (Bc), locally with ophiolitic bodies. The succession is quite heterogeneous and includes carbonate-bearing phyllitic schists, carbonate-rich schists and micaceous marbles, with different contents of calcite, quartz, white mica, chlorite, epidote and albite. The upper part of the succession is in general more carbonatic than the lower part. High-pressure minerals are poorly preserved in this unit and include pseudomorphs on lawsonite and relics of garnet and glaucophane (Schwartz, 2000) . The metasedimentary succession also includes meter-to decameter-sized levels of medium-grained micaschists ( 
Structures and Tectonic setting 4.1 Mesoscale tectonic features

Folds and Foliations
The main foliation recognizable in rock masses is the Sp (principal Surface). Lithological contacts are parallel to this foliation, hence this is the element that allows the distinction of those structural elements that, in each unit, have been generated before (pre-Sp) or after (post-Sp) the main foliation.
The oldest structural element, deformed by syn-Sp folds, is a pre-Sp foliation which is coeval with the high pressure metamorphism and is locally preserved in the more competent rocks. Sp is defined by the preferred orientation of layer silicates and quartz ribbons, both in the gneissic and in the carbonate rocks, and by a compositional layering (albite-rich levels and amphibole-chlorite-epidote rich levels) in the metabasic rocks; the syn-kinematic development of these mineral assemblages testifies to a decompressional evolution from high pressure conditions to greenschist facies conditions. Analysis of the Sp shows that, although it is in general west-dipping, some differences among different units exist: it mainly dips 45° to the west in the DM and MO Units (Figure 3, g-i) , whereas in the GS and in the BS Units (Figure 3 
Faults
Two different generations of faults have been distinguished in the mapped area based on the occurrence of two types of fault rocks (mylonites and breccias): syn-metamorphic faults (i.e. tectonic contacts) and postmetamorphic faults, respectively.
Syn-metamorphic faults are characterized by the occurrence of greenschist-facies mylonites, resulting from intracrystalline plastic deformation, which are mainly observable along the contacts between the units. The contact between the GS and DM Units (Alpe La Rossa) consists of low-angle west-dipping mylonitic gneisses (no clear kinematic indicators are displayed); the contact between the GS and MO Units (well-exposed at the Colletta delle Faure, east of the Villanova locality and north-west of Alpe La Rossa) is characterized by mylonitic serpentine schists with steep to moderate west to south-west dipping fault surfaces, mainly
showing left-normal movements; the contact between the MO and BS Units (exposed in the Crosenna creek and near the Ciabot del Prà) is marked by chlorite-and talc-bearing mylonitic schists and is characterized by moderately west-dipping fault surfaces whose kinematic indicators (mainly S-C structures)
indicate both normal and reverse sense of movement.
Post-metamorphic faults are characterized by the occurrence of cohesive breccias and gouges resulting from brittle deformation. They mostly correspond to faults that crosscut existing structural features although some slip surfaces result from reactivation of syn-metamorphic faults under cataclastic conditions. Reactivated fault surfaces are steeply to moderately west-dipping, whereas new faults mainly consist of conjugate east-west striking surfaces that dip at moderate to high angles. The kinematic indicators (calcite and quartz slickenfibres) indicate normal to transtensive movement.
Map-scale tectonic features
The main map-scale features are the north-south striking and west-dipping contacts between the tectonostratigraphic units (Figures 1a, 1b and 1c) . They correspond to deep-rooted and long-lived synmetamorphic faults that constrain the present-day structural setting.
The fault between the GS and DM Units dips both at moderate angle to the west and at low angle to the south-west, and is deformed by large-scale west-verging post-Sp folds which are well-defined in the fault hanging wall (i.e. the GS Unit) by different orientations of Sp (the main hinge zones are localized in the Burfaran area, north of Alpe La Rossa, and northwest of Grange della Gianna). The kinematics of the fault is not clearly definable in the mapped area but, moving from east to west in the footwall (i.e. the DM Unit), the orientation of the Sp and the lithological contacts turn from low angle east-west striking (outside the mapped area) to moderate north-south striking (along the fault). This geometry suggests the apparent "dome" geometry of the DM (Philippot, 1990) , supporting the interpretation of this fault as a ductile normal one (West Dora-Maira Detachment; Tricart et al., 2004) .
The contact between the GS and MO Units is a shear zone consisting of steeply to moderately west-dipping faults linked to south-west dipping splays, mainly characterized by normal-left movements. However, the occurrence of both mylonites and breccias suggests a long-lasting polyphase activity. The shear zone presumably bounds at depth the GS Unit, which is interpretable as a slice of detached and transposed the MO Unit) is particularly well-defined by alternating metasediments and metabasites in the Colle del Baracun area and around the Villanova locality, where the existence of syn-Sp map-scale folds deformed by west-verging post-Sp folds, would explain the repetition at different structural levels of ophiolitic rocks and their metasedimentary cover.
The contact between the MO and BS Units dips toward the west at moderate angle (from 60° in the north to 40° in the south) and is described as a ductile normal fault (West Viso Detachment; Tricart et al., 2004; Ballevre et al., 1990) , although its kinematic indicators would suggest a polyphase activity, with reverse movements overprinted by normal ones. This fault separates two units that differ in their structure orientation: in the footwall (i.e. the MO Unit), consisting of eclogite facies rocks that plunge down to estimated depths of 8 km (Lanza, 1975) Figure 4b ).
Quaternary deposits and geomorphology
Alluvial deposits are composed of clast-supported gravelly cobbles and sandy gravels, massive to well stratified, sometimes containing pluridecimetric boulders (debris flow deposits Landslide deposits are composed of chaotic accumulations of angular blocks with scanty or abundant sandy-silty matrix (rock falls and rock flows respectively) or large loosened portions of bedrock (rock slides).
Conclusions
The 1 
Software
The map database was built by ESRI® ArcGIS 9, whereas the final map layout was assembled by Adobe® Illustrator 10. Structural data were plotted by StereoNett. Photos were managed and compiled with Deneba® Canvas 8. 
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